General anesthetics (GAs) are widely used for various essential surgical or medical procedures. Recent studies implicate the GAs has dual effects of neuroprotection and neurotoxicity on neurogenesis with unclear mechanisms. This minireview summarizes recent studies on GAs mediated effects on neurogenesis and proposed mechanisms, with focus on autophagy regulation and intracellular calcium homeostasis.
Introduction
Each year, millions of fetuses, infants and preschool children are exposed to general anesthetics (GAs) worldwide for various essential surgical or medical procedures. Unfortunately, a large number of preclinical works have demonstrated that prolonged exposure to most, if not all, general anesthetics, either volatile or intravenous, to the developing brain, can cause widespread neuronal cell death, which may be associated with long-term memory and learning disabilities.
1-3 Many mechanisms have been proposed to explain GAs mediated neurotoxicity, including activation of NMDA and GABA receptors 4, 5 , mitochondrial damage with excessive free radicals [6] [7] [8] , activation of P75 growth factor 9, 10 , excessive inflammation 11, 12 , and disruption of intracellular Ca 2+ homeostasis [13] [14] [15] . Recent studies have also suggested neurogenesis impairment may play a role, since neurotoxic effects of anesthetics occur both in vitro [16] [17] [18] [19] and in vivo [20] [21] [22] . As . On the other hand, ketamine at concentrations ranging from 1 to 500 mM did not cause significant toxicity in NSCs. 32 In addition, ketamine may have dual effects of both increasing and inhibiting human NSCs proliferation and inducing neuronal death in a time-and dose-dependent manner. [33] [34] [35] [36] We have focused on studying the role of intracellular calcium regulation in GA mediated effects on autophagy and neurogenesis. Our previous studies clearly demonstrated that GAs, especially isoflurane, at PLoSOne. 2014;9(6):e99171. 
